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|57] Abstract: 

PURPOSE: To produce L-isoleucine or L-valine in high efficiency by using a gene 
originated from coryneform bacteria and coding acetohydroxy acid isomeroreductase. 
CONSTITUTION: A gene coding acetohydroxy acid isomeroreductase and consisting of 
1014 base pairs coding 338 amino acids is separated from Brevibacterium flavum MJ- 
233 and introduced into the same kind of coryneform bacteria. L- isoleucine or L- 
valine can be produced in high efficiency from a new viewpoint by using the 
transformed coryneform bacteria. 

(51] Int'l Class: C12N0 1553 C12N00121 C12N00904 C12N01553 
C12R00113C12N00121 C12R00113 
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•BtfFftBKAon-Ti 5#2^ 
8EWIH««W«Wr** 8 TS 3 # 1 n 

** * 

ac^^fiiffiBper^ffr^* s to 3 # 1 ^ 

(74)ft5£A Uj* Rfe 



(72)#W# 



(72)*W* 



(54) [4M!«>«ft] Ttht Ka*^®K y*ai/y**-*£n-K-f Siffc^DNA 
(57) laSKl] MfiE#) 

[aft] =y*s»»**<oT-fe ht K**vsMy 

MMU ^U^r!l!>A • 7 7/UMJ-2 3 3 



-1- 



lft&$l#<Dl&ffl] ( Brevibacter ium f 1 a v u 





]) ?A - 7 










ATGGCTATTG AACTGCTTTA 


TGATGCTGAC 


GCTGACCTCT 


CCTTGATCCA 


GGGCCGTAAG 


60 


GTTGCCATCG TTGGCTACGG 


CTCCCAGGGC 


CACGCACACT 


CCCAGAACCT 


CCGCGATTCT 


120 


GCCGTTGAGG TTGTCATTGG 


TCTGCGCGAG 


GGCTCCAAGT 


CCGCAGAGAA 


GGCAAAGGAA 


180 


GCAGGCTTCG AAGTCAAGAC 


CACCGCTGAG 


GCTGCAGCTT 


GGGCTGACGT 


CATCATGCTC 


240 


CTGGCTCCAG ACACCTCCCA 


GGCAGAAATC 


TTCACCAACG 


ACATCGAGCC 


AAACCTGAAC 


300 


GCAGGCGACG CACTGCTGTT 


CGGCCACGGC 


CTGAACATTC 


ACTTCGACCT 


GATCAAGCCA 


360 


GCTGACGACA TCATCGTTGG 


CATGGTTGCG 


CCAAAGGGCC 


CAGGCCACTT 


GGTTCGCCGT 


420 


CAGTTCGTTG ATGGCAAGGG 


TGTTCCTTGC 


CTCATCGCAG 


TCGACCAGGA 


CCCAACCGGA 


480 


ACCGCACAGG CTCTGACCCT 


GTCCTACGCA 


GCAGCAATCG 


GTGGCGCACG 


CGCAGGCGTT 


540 


ATCCCAACCA CCTTCGAAGC 


TGAGACCGTC 


ACCGACCTCT 


TCGGCGAGCA 


GGCTGTTCTC 


600 


TGCGGTGGCA CCGAGGAACT 


GGTCAAGGTT 


GGCTTCGAGG 


TTCTCACCGA 


AGCTGGCTAC 


660 


GAGCCAGAGA TGGCATACTT 


CGAGGTTCTT 


CACGAGCTCA 


AGCTCATCGT 


TGACCTCATG 


720 


TTCGAAGGTG GCATCAGCAA 


CATGAACTAC 


TCTGTTTCTG 


ACACCGCTGA 


GTTCGGTGGC 


780 


TACCTCTCCG GCCCACGCGT 


CATCGATGCA 


GACACCAAGT 


CCCGCATGAA 


GGACATCCTG 


840 


ACCGATATCC AGGACGGCAC 


CTTCACCAAG 


CGCCTCATCG 


CAAACGTTGA 


GAACGGCAAC 


900 


ACCGAGCTTG AGGGTCTTCG 


TGLTltLTAC 


AACAACCACC 


CAATCGAGGA 


GACCGGCGCT 


960 


AAGCTCCGCG ACCTCATGAG 


CTGGGTCAAG 


GTTGACGCTC 


GCGCAGAAAC 


CGCTTAA 1017 







Met Ala lie Glu Leu Leu Tyr Asp Ala Asp Ala Asp Leu Ser Leu lie 

15 10 15 

Gin Gly Arg Lys Val Ala He Val Gly Tyr Gly Ser Gin Gly His Ala 

20 25 30 

His Ser Gin Asn Leu Arg Asp Ser Gly Val Glu Val Val lie Gly Leu 

35 40 45 

Arg Glu Gly Ser Lys Ser Ala Glu Lys Ala Lys Glu Ala Gly Phe Glu 

50 55 60 

Val Lys Thr Thr Ala Glu Ala Ala Ala Trp Ala Asp Val lie Met Leu 
65 70 75 80 

Leu Ala Pro Asp Thr Ser Gin Ala Glu He Phe Thr Asn Asp He Glu 

85 90 95 

Pro Asn Leu Asn Ala Gly Asp Ala Leu Leu Phe Gly His Gly Leu Asn 

100 105 110 

He His Phe Asp Leu lie Lys Pro Ala Asp Asp He lie Val Gly Met 

115 120 125 

Val Ala Pro Lys Gly Pro Gly His Leu Val Arg Arg Gin Phe Val Asp 

130 135 140 

Gly Lys Gly Val Pro Cys Leu lie Ala Val Asp Gin Asp Pro Thr Gly 
145 150 155 160 

Thr Ala Gin Ala Leu Thr Leu Ser Tyr Ala Ala Ala lie Gly Gly Ala 

165 . 170 175 

Arg Ala Gly Val lie Pro Thr Thr Phe Glu Ala Glu Thr Val Thr Asp 

180 185 190 

Leu Phe Gly Glu Gin Ala Val Leu Cys Gly Gly Thr Glu Glu Leu Val 

195 200 205 

Lys Val Gly Phe Glu Val Leu Thr Glu Ala Gly Tyr Glu Pro Glu Met 
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210 215 
Ala Tyr Phe Glu Val Leu His Glu Leu 
225 230 
Phe Glu Gly Gly lie Ser Asn Met Asn 

245 

Glu Phe Gly Gly Tyr Leu Ser Gly Pro 
260 265 
Lys Ser Arg Met Lys Asp lie Leu Thr 

275 280 
Thr Lys Arg Leu lie Ala Asn Val Glu 

290 295 
Gly Leu Arg Ala Ser Tyr Asn Asn His 
305 310 
Lys Leu Arg Asp Leu Met Ser Trp Val 

325 

Thr Ala 

mxm s i m*ig i ~ 4 w ^kmzkm<d&&* 

[§JI#Jg 6 ] ftJkm 1 - 4 AH vf tlMZ&tiHDtofc* 
[»*S7] gS^6ie«^ite^^7X^ KT^S 
[00 0 1] 



■fe hb Ko^^y^B^^ £ (E. C. 1. 
1. 1. 8 6).fca-K-rS*6?DNA. 

[0 0 0 21 

(E. C. 1. 1. 1. 86) 12, ^yn^i/^M 

'J ( Escherichia c o 1 i ) lC*3^-C«fc< 

^r^H)- (Journa 1 of Biologi 
cal Chemistry) 261, 2441-24 
50, 1 98 6] , -tOftflJCt. ">^3'W^ (S^ 
ynechocystis s p. ) fetalis-?' 
— : TvW • • /<^7^y ^ai^— (Journal o 
f Bacteriology) 174, 7910-7 
918, 1992] , 7H3y*^-^7^ (_L 
ac tococcus 1 a c t i s ) ^Jftfcfe^F- (v? 

-*VU« -^Tlltoi/- (Journa 1 
of Bacteriology) 174, 6 5 8 0- 
6589. 1992), V W 1* ^!)nf^ (R 
h i z o b i urn me 1 i 1 o t i ) 



220 

Lys Leu He Val Asp Leu Met 
235 240 
Tyr Ser Val Ser Asp Thr Ala 
250 255 
Arg Val He Asp Ala Asp Thr 

270 

Asp lie Gin Asp Gly Thr Phe 
285 

Asn Gly Asn Thr Glu Leu Glu 
300 

Pro He Glu Glu Thr Gly Ala 
315 320 
Lys Val Asp Ala Arg Ala Glu 
330 335 

TVU-- ir^f ■ ^rUtni/- (Journa 1 
of Bacteriology) 173, 7756 — 
7764, 1991]. Irs/* o^ir* • ir U^>x 
( Saccha romyces c e r e v i s i a 
_e) i"< - risy K • V * 

(Nucleic Acid Res search) 1 
4, 9631-9651, 1 98 6) , 7ftf7-t 
l^7t7 ( S p i n a c i a o 1 e r a c e a ) &3fc 
{'U^tr^-frfr- *J*—1r>V (B i o c h em 
iacl Journal) 277, 496-475, 
19 9 1] 0-&«S#ftje*Jx-C^* o « L^Lfttf 

'"tKn>W?^n^l p -i?"(E. C. 1. 1. 

i.8 6) ae*o-»:*itKoi*T, «*<o«««rt 

[0 0 0 3] 

[IS^WfcLJ:? £1-*RB1 *3§iE<Dgtttt, =>y 
f (E. C. 1. 1. 1. 86) tra-K-rsxe?* 

[0 0 0 4] 

A>< L-C, **WlciHtf, (1) ="» 

5»e?DNA, (2) »Qtfi-?DNAA$»A*Hfc 
aftx^^^K, (3) K-CJKW 

[0 0 0 5] £IT, **W«coi^T* e><c»»K:K9!-r 
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Kn 2, 3-^tKo^-3-^^S 

2, 3-^fcK^W^?SMt5»I, Tft 
fc>*>Tir Kn^v^y^ni/^^- if (E . 

C. 1. 1. 8 6) «T3-K-r<5*e^DNA«r*»"f 
10 0 0 6) 71r hfc Kn^^y^Di/y^^-f 

»e$nfc*f4^*-*-5ii:'i>pr«-e«>s^. -mat 

TV ' 7y/*J* ( Brevibacter ium 
f 1 a v um ) MJ-23 3 (FERM BP-149 

7) ^i^o***d$#«irtt«$ns. 

[0 0 0 7] rHb^«IMSi»^*a»€>A»r^«r»ISI+ 

!)^A-77^MJ-2 3 3 (FERM BP-14 
9 7) |*<Ojfefe*±»cffftU, ::oJfefettfcB3fc*J« 

[0 0 0 8] *1\ yu-tT/<^x^ !>A • 7 7/<AMJ 
-2 3 3«cO»*W»b»ft#DNA«ri4ttJ-r-5. ^ 
Sfc&<tDNAfca£ttMfl»X> ^)i«Bg 1 I! &tf 
E c o R I Srffl^TftMDNA!r^l:^t So ^ 

bnaDNAKM-^rm^MBMati. *j«fc*5tta» 

a^^— % ^XfipKK2 3 3-3 (7r^*/7 



»tf/<9 ^K*tt*IBMaEIM**i/* y 1 7 • a y (E 

s c h e r i c h i a c o 1 i ) ME 8 3 15 [HA 

mmmxtm+z r * k * v #a * tifc?' u e><* y 

[0 0 0 9] LT»6it«AK^<:$6lcaaftM 

[0 0 10] #fettftJS«*5ift#J:"0^9^5 KDNA 
^U1f/<*^y 77^MJ-2 3 3»MM 

*03AWffr«:*«-»»+ft^fciS-e#<5. 0:51c 
LT®bft5AJfttfo-oii A iSBr/utx^y 

. 77/<AMJ - 2 3 3tk^ft!6#DNA«rMRaiME 

coR I «fc*>9J0fflU £ feK*ft£fftPB 

»*Bgi ii T^-rft^irtcioT^bne^t^ 

*M6 2. 1 k b^DNAKJi-&*tf6r*#-e#*. 

[ooii]r^2. lkbortht Kb^>S^ 

[0 0 12] 



1 







mmftto*** (kb) 


P V u I I 


i 


1. 55 


0.5 5 


Sail 


2 


0.9 5 


0.6 5 0.5 


E c oRV 


1 


1. 1 


1. 0 


S t u I 


1 


1. 8 


0. 3 


Dral 


1 


1. 4 


0. 7 



[0 0 13] ft*s % *w»»fc*sv*T. IMRlSMtlcJ:* 
rg88iaMfc&j li, DNAWfKXn^yxz K*\ MR 

%#y 7* ywr5 Ky^«««c»te«L, amm* 

[0 0 14] T9)»r»fK-<o^:#^j 

tt, x^i) fcT • 3!](07A^77-y (A p h a 
g e) <DDNA£t&jR§M*H i n d HI-C^Br LXftb 
*L6#^^fc<ODNA^tfO[5]-7;tfP-*y/KbT 



«>*»ra»-cit^ns*iiwwc«<5#, #y7* 

T • a y *57r-f 'Xy^U 4 77^ (0x17 
4 p h a g e) 4>DNA&fflR#«H a e III"C§J»f 

UTftfeiis^MftMODNAWfr^iPi-sKyT^ y 
v^t«, i %7^B-7^i^Bicj:ot#f)n'6 
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# $ »c:o^Trtt4 y r * y a-t s K^«»*«fc 
[0015] iELfc^nr^*^!; • 77 

/UM J - 2 3 3 COffe£#DNA£i!?JIBI*$E coR 

#**s|&2. I k b(ODNAWr^cov>r«, -t^S 
EJiJfcT'yXS KpUC 1 1 8&tf/£;fcttpUC 1 1 

9 <£«36K) *m^z>is 3 f***sz*i'*rmmm 

(dideoxy chain terminatio 
n 2fc, Sanger, F. et. a 1 . , Proc. N 
a t 1 . Acad. Sci. USA, 7 4 , p 5 4 6 

3, 1 9 7 7) icj:9ft3e-r«r^^-c*«. r<^)<t9 

icLT*36Lfc±ie«>2. 1 k bcODNA»rtf(D;£ggE 
?(JcO^-y ^ y — • r 4 u-A<0#&&*fcft3e Lfc 
T-fe K t Kn^>>^ y ^ n 1?£:3- 

o i 4m&m>bm&£tix^z> 0 

[ooi6] .heu^ &&wm<o$mtt : lfc* 

fct><o<o^p>-r, a#«^e>*t6DNA-&*»«, w 

zMT^y-i K • AX|t&3 94DNA/ 

[0 0 1 7] m&(Dlm<7i>>¥s<?T» $ J\ • 7 

7/<AMJ -2 3 3C05fe^DNA^blt#$iX-5*l8 
^DN ABrtftt, 7tht KndE-ygK y > a l/^ 

■Mr =»- KT safc^Sr^tf D N AMM-KfeS $ ft* t> 

[00 1 8] CiL±«C»3fiLfc**S3iStt2. lkbOD 
NA*>t©«ll»»*«»f^JftH*rHll^"r. #3S01<O 
Tir h t Kb * 9 s8tA V > o tf£=i — K+S 

3t€^-«r«tfDN"A»ffr (AWM-) 14, S^*^?** 

[0 0 19] *yt, M<ort h t Kn^>^yy 



[0 0 2 0] «^OA^?:iAt$ ^ t fc x 

^ y *^ft»rtT<o»Kiiit««g«rB]ia€^^>< 
fc^fr^** K^**-<t fllxJ*, #$¥3 

-2101 8 4#^iCd5^CO^^^ ^ KpCRY3 

0 ; 7 6 5 7 5 ^m^WM^y * * K 
pCRY21, p CRY 2KE, pCRY2KX. pC 
RY31, P CRY3KEMpCRY3KX;fflJf 

1 - 1 9 1 6 8 6 %-<&m^-1£M<F>-?7 * \ KpCRY2 
WpCRY3 ; #&Pg5 8-6 7 6 7 9^^(C|B« 
<D p AM3 3 0 ; #BflB85 8-7 7 8 9 5 JH&UCigft 
OpHMl 5 1 9 ;^Mflg5 8 - 1 9 2 9 0 0#&&iC 
|2*C0 p A J 6 5 5 , pAJ6l 1 Rlfip A J 1 8 4 

4 ; #IPg5 7- 1 3 4 5 0 0 (CgE(£tf> pCG 1 ; ft 
8flBg5 8-3 5 1 9 7 ^^(C|£«CDpCG 2 ; ft&BBg 

5 7-1 8 3 7.9 9*H*&ICl2i&cDp CG4 2Wp CG 

[0021] ♦■e i b=iy*fiW«coSi^^-*-cffl 

K^a^flMMfesr^-sae^tay^aaa 

1^7 7; Kwftfcfl^ttfcfiaae^fc&fcofc 

W»*t<> KpCRY3 0, pCR 

Y21, pCRY2KE, pCRY2KE, pCRY2 
KX, pCRY31, p C R Y 3 K E IkTf p C R Y 3 K 

[0 0 2 2] ±12^7^^ K^^-pCRY3 0 ^rSS 

^ ( Brevj bac ter i u m s t a t i o n i 
j^) IF012 144 (FERM BP-2515) i» 
bT'yXi Kp BY5 0 3 (wtOT'T^^ K<0^tCO 
V^Tf4^§8¥l -9 5 7 8 5«^««ii) DNASrftfcij 
U ft?JIfi»*Xho IT^$^4. 0kb^7^ 
5 KO««*?i«ft«:B]6afi^«:«tfDNAK«- 

t. M$Ec oR I^cfct/Kpn I-CA#^^jjjt, 
2. 1 k b^7^5 K«)»Sftit«r?l6ie^«f* 
trDNAWrtf (J^Tr^«r %CfislWj ^f^i^ 
feic ) $r^»?ffi"ro m^cOf^^^^^^^ KpH 
S G 2 9 8 ^EcoRK Kpnl &tiLA 

[0 0 2 3] ftl:, _LIS^7^^ K^**-^<0*&9! 

^ir^DTS 1^^ 1/7- £T&J!LT¥ffi*a8<!:-f 
^^)\ *fc<iS^^r^^-DNA^?METiCDNA 
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[0 0 2 41 KpCRY30^*CTOA»f 
^(OfAli, -fy*^ KpCRY3 0£f|tJRR§*fi§Ec o 
Rl-C§88£i*\ ^riCttSBT-fe ht KP*VBKy> 
d l^?*— iffcs— Kr*Sfi?*£trDNAlffJi > 

££ALfcim&;i:/?*S K£> 

KpCRY3 0 - I R t$t£ Lit* KpCRY 

30-1 K<DtfFf£%fc<o&m^^xte, ®&mmwx 

[0 0 2 5] UM^^Tt h t Kd^^ 

l y >&t£i£Ktt)mx < £M-r* r t ^mtti 

•77^MJ-2 3 3 (FERM BP-149 

7) , 7 , ^^^7 , J'>^'77/UMJ-2 3 3- A 

B-41 (FERM BP- 1 4 9 8) , 

V • 77'^M J-2 3 3-ABT-l 1 (FER 

M BP- 1 50 0) v 7lsk?'<?7y VJ* • !7^/<i* 

MJ-233-ABD-21 (FERM BP-149 

9) tswagtf e>*T,a. 

[0 0 2 61 _hl££>F E RM BP-1498?) 

~m&\±~F E R M B"P~r~4~9"7"0i^ £ UT 

~/i>%{t&&2ito-e3bZ> (#^Bg5 9-283 98t^ 
3 - 4 »#fia) 0 FERM BP-1500 

(DMftlt* FERM BP- 1 4 9 7 (ftl&fafcWtffcb L 

fcL-a-r^;i®h7^r$ tfi§5f£te£&t* 

"Cife* (#5fiBS6 2-5 1 9 9 8^i#f) 0 £ <b 
(C x FERM BP- 1 4 9 90f«cttFERMBP- 
1 4 9 7 (Dmfc&WLVkh L^D-a-7;;gSS77; 
£iSJ?S&£&4re$>* (#5flB86 1 - 1 7 7 9 9 3 

[0 0 2 7J Ztlb<DU$Lto<Omt, 
^•7^-7^7, ( Brevibacteriutn 
a mm on i agenes ) ATCC6 8 7 1, fBjA 
TCC 1 3 74 5, [SJATCC1 3746 ; r/UtV<£ 
X y £ A • x y ^7 ^ A ( Brevibacteriu 
m divaricatum ) ATCC14020 ;^ 
l/^/^7U VJ* • 7? h?T — * >?J* ( B r e v i 
bac ter iuml actofermentum ) A 
TCC13869 ; 3|i^^7!J ?A • #)V?*tiJx 

( Corynebacter ium glutamic 
urn) ATCC 3 1 8 3 1 Itil^ 



[0 0 2 81 teU^HT/^ry^. 7 

7/^AMJ -2 3 3&fcO®t*£ft^S^3\ 
Mt5^7^n*pBY50 2 (ft§PS6 3-3 6 7 

pBY5 0 2*lfc*-r6r fctffiSLV*. 

Kp BY5 0 2*fajk1rZ>jimt LXt*. Wk. 

(Bac t . Rev. , 3 6 , p. 361 — 405 (1 
9 7 2) . ±12^7*^ KpBY5 0 2£A&tt 

[0 0 2 9] ^1/^/^7^ ?A • 77^MJ- 

2 3 3<D£W£^±KP&£t-*«&<7>r* y ^x^-u 

ViM»g:0. 2-50]ig/ml) tKli^fi; 
^A^U' (i«:0. 2-50^g/ml)^ 
tf*»K, lml SI9Jtel 0»ft»cftSJ:5^*liU 
£»«vRfe£lcKSL*:j&s&, ^2 4^3 5t^ 

#j2 0#£-f*o W^Lt3D^P)^14l^7 
Ktt»W\ ^7^^ KpBY5 0 2«^ 

BY50 2ASJSt*4n^Hf/<^f!) ?A • 77/^ 

m j - 2 3 3 tetemmmbfiz* 
[00301 J:e*£«£«^mraMU:/? * ^ 

**««ME«tt:* *ft&#Kfci<D#tt; #lx.tfC a 1 v 

in, N. M. and Hanawalt, P. C. , 
"Journal of Bacteriology, 
7 0 , 2796 (1988) ;lto, K. , Nish 
i d a , T. and Izaki. K. , Agricu 

1 tura 1 and Biological Che 
mistry, 5 2 , 2 9 3 (1 9 8 8) 4$<DjCfflZ& 

CSatoh r Y. et a I, , Journal o 
f Industrial Microbiolog 
y. _5, 159 (1990) *f5 w t K <fc 9 f? 1 

[0 0 3 11 ±»<0*«fe-C««E|kL-C»e>*L*T-fe h 
t K« y ^ n 'J 

2 3 3 6*»©«rH^*rWT»c^5 a 
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[oo3 2] m%nm. 

1 0. #*L<li7-8ttifffc"*-6^fctf-C€\ 
%, Mfc#a^<tt2-3**%"e*>*. *fc* 
[0 0 3 3] ZO£5iZLT'&btlZ&&m*1c>&*m 

[00 34] Ll&>L*C*»Hfc«;ttf, ±IB**(I*X 
tt«*&a»»#ftTt, X fcfe#*J![fcMflR*S 
«^6*ttS**+fcX»»Ki64*T L — f yn^'> 
>XliL-/<y y^tL^i: ir^^mt1-5L- 

£<0**Eri?tt, g»» 2 o*HK4 ot, #*L<fitt 

[0 0 3 5] *ttK«?tt«l>lc:jBaip-t-$c^*s-c*5«* 

*>«:*tf5C:fctf"e#S. *fctt*ttRl6*lctt, ME 
Lfcatt<0**MHCffl^6 r fc 255 

[0 0 3 6] Lrt*LT«SW£«;itf* (1) ±fe»a 
fc MNMMt* if^Vt** L*i >*tt»6«+lcr 
tmtTZL— <ya4U>e>W&&* (2) ±iaj## 



[0 0 3 7] ±|BLfc, **WI-tt5*ttRl&*li. * 

igifclCtt. g*E^£** % a— X^-f— ^y* 

*-rs::fc#-e*, ifc, mmt\.x\^ wx.ti, y 
^Bfc-***y*A % y y*A, mat** 

[0 0 38] sfrfcWKtt H-^yn^f S^Xtt L -/< 

fc&<£>fc*3 9-C?fc6 : (NH 4 ) 2 S0 4 2g/l ;K 
H 2 P0 4 0. 5 g/l ; K 2 HP0 4 0. 5g/l ; 
MgS0 4 • 7H 2 O 0. 5g/l ;FeS0 4 -7 
H 2 O 20ppm;MnSO 4 - 4-6H 2 0 20 
ppm^|ftipH7. 6<DfoWWU 

[0039] ^:»w«>L->f yn>r^>xr4L-/<y ^ 

armfcl^ Jttfttt**&SiptcLT-jWc 1-50 
% (wt/vo 1) , L< 1^2-2 0% (wt/v 

o i) <ojEHrto»ft-e«ffl-f Sw^i«-e#6. -htat 

xttB*tea*«rfflv^**R«;ri, -^^2 0-^ 
sot:, #*u<ttj»30--i&4 ot:©fiflE-cii#»i 

0~jKj7 2«flRWT5Cfc* s "C#S. 

[0040] **0HCtt HWyn^ ^^(OjgigiSfeJC 
*JV^Ttt, ±SLfctr^>*:*#L*^*ttRlS«+ 
iCT. *^/-/ufc«IW»*fc»Jllfc355|P*K«?* 
L*i9ixL-^yD^i/y^$n'5o 

[0 0 4 1] L-^ya^S/yfii||:BlLt^ 

»*L<tti-2 0**%<oJ6Hrtfcf scfc^s-et 
So *ttRlS*+oBIB»»#fcUrtt, «x.ff, DL 

a*o. 1-20% (wt/vo 1) (^siffiteffl-e 

^^^1-S«^tt, Kf&K4>oM^*|co. 3% 
(wt/vo 1) fcttfc-ffcttflD-f-Sfc. M^-cfca 
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[0 0 4 2] #360!£$£5L-/<y V0>SBgfci;: 
filt«fo^3-^ijtH:, iiftO. 1-5. Oil 
[0 0 4 3] LT»3S*n'SL-^yn-YS/>X«: 

[0 0 4 4] 

1 



:/Hf/<*y 9 £A • 77^AMJ -2 3 3&3fc<E>Tir 

~[ cTo~4~5 ]~ Ta T^v e>s?y y 9 a *T9"/<am j 

-2 3 3ft>£PNA(ftJftaj 

****ifiA»«& : £&2 g, (HN 4 ) 2 SO 

4 7g, K 2 HPO 4 0. 5g, KH 2 P0 4 0. 5 
g , MgS0 4 0. 5 g . FeS0 4 • 7 H 2 O 6 m 
g, MnS0 4 4 — 6H 2 O 6 m g , H*»a:**2. 

5 g , ^iF^/^sg, wy2ooyg, mmi-T 

^200m> * 2 0 g, &@7kl !l y h 

/U) 1 y h/MC, /H^/^f !) *A • 

-2 3 3 (FERM BP-1 4 9 7) tirftftttftJHfft 

/m 1 y A&£tf 1 OmM NaCl- 

20mMhMfi»i (pH8. 0) - ImM EDT 
A-2Na§«l 5m 1 tCf&fflLfco WC/nft-f 

U 3 7t-Cl^fiifllfc 0 2&KK? f i'A'JHH-h 

y*A££&»g*5 0. 5%tC/ ( f^<t9(C^DL, 5 0 

•*S*jM£«ftLfc«L £ft«ri8<b5MB (5, 0 0 OX 
g. 2 0m 10-1 2<C) U ±»B#*:#*U 

£2 7*7^^ 



/w®WKI»c#«E-fSDNA«r^f7^*|fC*#i:l9, 7 0 

(CI OmM by ^ttflfffi (pH7. 5) -ImM ED 
TA • 2Na*«5ml 4tr-Mt, £i 

[0 04 6] (B) 

±ie (a) 3i-e»fc^wir/<^r y £a . 77/^Mj 

-2 3 3O±DNA^90/i 1 ^iR^E c oR 
1 fttfB gl II SOunits 3 7tTC 1 B£ 

IBEJ& S Lfc. ^EcoRlSr/Bg] I 
I *MI?DNAl::¥ffi**4&JML — 
PKK223-3 (7r/WVTJ:0rfTBR) 

Ec oRI-(W»L5p»*«aftyiUfet>©«r«^U 5 
OmMhD^Sffft (pH7. 6) % lOmMi^f^ 
W /U, ImM ATP, 1 OmM MgCl 2 & 
tfT 4 DN A y if — £ 1 un i t Win I, (# 

[0 04 7] (C) rtFbKp^^y^p^ 

^ y ME 8 3 1 5*JHfr*TiTofc 0 ±12 (B) *g*C&*> 
tltt77X$ KStt*J8lr\ WUM'f^.&fe (Jou 
ma 1 of Mo lecular Biolog 
y, 5_3, 1 5 9, 1 9 7 0) .*£ J: <j llfl&t y tr 

• 3 y me 8 3 i 5&«we*u r^trixyvsom 

g*:^tf»»*«S (K 2 HP0 4 7 g, KH 2 P0 4 2 
g, (NH 4 ) 2 S0 4 1 g, Mg S0 4 • 7H 2 O 
0. lg, ^3-^2 0g, o>T'>/'20mg, 
^lmg RUmH 1 6 g 1 y y hsWClMR 

[0 0 4 8] r<0»«S±<0^*«|Efr#«feJC±?)«fl«* 
U ^Mi'JT'^^^ KDNA«riWU ^7^5 

ffli^TSI^fcirr^ ~fy 7s * KpKK2 2 3-3 
£4. 6 k bcODNAHfrtflcan;L % ££jfr2. lkb(0 

IfADNAtSrtfasgi^ftfco *«<0*J»-CiaWf Ufct 
t<0, ££#)2. 1 k b<ODNA»ffr<O0JfR»*»|ISU 

-Cfcofc. ^<ODNAW>t-(0«R*»9)»rjK%H«rHl 

[oo49] */t±te-c^^y7^^ k»#whr»* 

[0 0 5 0] 
[^2] 

KpKK2 2 3- I R 
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SWWi-<0*#£ (kb) 



Sail 
P v u I I 
EcoRV 



4 

2 
1 



4.0 5 1.2 0.9 5 0.5 
4. 2 2. 5 
6. 7 



[0051] ±&<Dfflm#mz£9&n'5Vbfrz>7'y 

^5KtpKK2 2 3-l Rir^Lfco SiilCkDT 

2. lkbtf>DNA$rtf (Bgl 

I o o 5 2 j mtm 2 



%mwi<n (d) ^-e^^ixfcr-t h t Ko^^y 

1 k b(DDNA»rtflc:oi>T. Z<0&m&.m*7>7XZ 
KpUC 1 1 8WpUC 1 1 9£ffl^5S^:*-*->* 
^ Urfr-?- K&^& (dideoxy chain te 
rmi na t i on&) (Sanger, F. et a 
1. , Proc. Nat. Acad. Sc i, USA 
7 4, 54 6 3, 1 9 7 7) ia?)ia2I^Ul 



[0 0 5 3] ^(?)tiE^^t-/>"J-f-{y^7 

1 Kl^t*S^!l«r*t* 3 3 8iW7 ^ K 
[0 0 5 4] 'MmW3 

(A) /7^^KpBY50 3^81% 

^^U'pBYSoait ^utr/^T!) 1 )^'^^ 

f^^IF012 144 (VERM BP-251 
5) ^f>5)i$^fl^ 1 0 ^ h ^^7^ 

5 KT?*>?K ^?l-9 5 7 8 S&£mztiM<D*L5 

[00 5 5] Aigifc C£S 2 g , (NHJ 

2 S0 4 7 g, K 2 HP0 4 0. 5g, KH 2 PO 
4 0. 5 g> M g S 0 4 0. 5 g N FeS0 4 • 7 H 2 
O 6mg,MnS0 4 • 4~6H 2 O 6 m g , P# 
^^-^2. 5g, #1f*/&5g, V**>2 0 0n 
g, itf7^200/i g, ^3-^2 0giD« 
©^ciy^h/H 1 V y h/MC, yi/f/^f!) £A • 
1 FOl 2 1 4 4^Wiltl& 
*U Bf#«r*«>fc. »«>Hfc***rl 0mg/ml(0 

affic yv*— a amtt C2 5 mMhy* (t k 

o^-v^fw) 1 0 mM^EDTA, 5 

0mM^3-7) 2 0ml£S8U 3 7t;-01ttm 

fiD&ttlcr^U-SDSM CO. 2N 
N a OH. 1% (W/V) SDS) 4 0ml£8xJ»U 



0ml* 11. 5ml, a&W* 2 8. 5ml <K>W& 
m 3 0ml£iSsADU *5>ffl*Itrd»fe**«f , lC 1 5 

[00 5 6] »*»^a*rJt^*JC#L, 4ttl0» 

ra, 15, o o o x g ©is^4wtic^it, ±aE«*» 

-^:^na*yi/A=l : 1 fifrft) S:»D^.IK»U*: 
«L «^ff«C»L. MT-C5»BI, 1 5, 000 Xg 
^>»'W>«^*Mt, *Ji*rl§MJll,fc. *J1^2fflFft<0a: 
*/-/U£flB;u -2 0tTl»l»BI, 4tT10 

#IHh 15, oooxg^IitfjMlfciWt, ttiR«r0i|K 

[ 0 0 5 7 ] ttflRfrtt£EIUMI« TEg*^ (hy^l 
OmM, EDTA lmM ; HC UCtpH8. OtCfJS 
SO 2mlCI§Slt ***«Ctf[fk:-fe->^iH»tt (5 
fem8E<DT E&Wm 1 0 0ml KJfiffc-fcS'fr.Al 7 0 g 

15mlU0rag/ralxf^^ 

r/p-^T KMMlm 1 tetosLX* 3 9 2 g/ 

m 1 frfrfcefc. 12tt4 2BMBL 1 1 

[0 0 5 8] KpBY5 0 3lif^IM(Cj; 

*s k p by5 o 3 z^ttrnvtmiz 3 Mmm+h v vj± 

OOOXgO^^^^ltrDNA^rftPI^^ -fy 
UKpBY50 3$r50/i g#fc e 
[0 0 5 9] 

(B) Zf?*X K^^-pCRY3 OOffrft 
y7^U'pHSG2 98 (SS&K) 0. S^giCfcJ 
PIfi#^S all (5 u n i t s) £3 7t?llM0KJ&£ 
*, 7*7^^ KDNA«r^±ir»jHUfc. iSffi (A) « 
•CSSSLfcy^^^ KpBY503C02i4 g 
Xhol (1 u n i t ) &3 7t;-e3 0$HPj£££i*\ 
^7^^ KDNAm^*Lfco 

[0 0 6 0] if^7^U'DNA^«^U 

0raMMJ*|gaf?£pH7. 6, lOmM MgC 
1 2 , l0mMi/f^Kh-/K UM AT PR 
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t/T 4 DNA!) Jf—H 1 un i t J: 5^*Jft»«r 
[0 0 6 1] »«ttlt3 0Mg/ml (ftltME) 

o*tW^^ ioong/ffli (ftftSC) o l p 

K) lOO/zg/ml (ftftl&A) <DX-gal (5- 

h^yv-K) ££tfLJ£ife (M^hi/lOg, 
^5g, NaCl 5 g&tfS®*l !J y h/K P 
H7. 2) T3 7^X2 4BMW8IIU tT 

DSft (T. Maniatis, E.F. Fritsc 
h, J. Sambrook, k M o 1 e c u 1 a r c 
oloning" (1 9 8 2) p90~9 1 #Jffi] \ZX 

[0 0 6 2] ^(T>mSk. -fy*^ KpHSG2 9 8 (OS 
a I I Umc^yXZ KpBYS 0 3&m<Dm4. Ok 
b<nmft&ftXZiXtL7*y X U'pHSG2 9 8-or 

itmbtiit. fc&mm<oijm&m\,\ msb (a) 

»b*ifc:/7*$ KpBY5 0 3DNA«rfWKB*Kp 
n I AVE c o R I ICTM LT»e>Jl5»D 2 . Ikb 
ODNA»rJT-$rJbfa:/7*^ KpHSG298-or i 
^KpnI&t)!EcoRlMi:^n-^>^L, 7^7 

_ [00 6 3] jQfcflU 



Kp CRY- I RtoftARXf* 9 *M»m^n 

&A 

H!fe0U<D (C) mV&btLltT'yXS. K p K K 2 2 3 
- I R 5// g&$JPSfi*ifcB amH iSrSuni t sffl 

h<nk. Ec or I y (£fl& J: 9 fMK) l n l 

fclMU 5 0mMhMg«fi (pH7. 6) % 10 
nMW^Wh-^ ImM ATP, 1 0 mM 
MgCl 2 *$J:tfT 4 DNAy^l un i t ©*J* 

»«rWfflL Att*fc«Ax;b a ) , 1 2t: 

[0 0 6 4] rODNAM^EcoRI 3un 

i t s £tfi*3 7t;TlB#raEtf£*5M¥Lfcko£, 
&1&M3<D (B) ^#6iifc/7X5 KpCRYS 0 
1 H g £$JK6I&E coRI 1 u n i t *JBV\ 3 
7t:Tl»l»J^£*$M*Lfcfc©&«S , U 5 0mM 
MJ**8»?£ (pH7. 6), 10nM3?WMh 

£3 -fyTs^ 



— >U\ ImM ATP, lOraM M g C 1 2 T 
4 DNA!) if 1 un i t ^>*rt»*r«ani t 
<0*Att£&«A-CifcS) , 12t-ei5^«$t 

ffriS^v^y t7-3!lME831 5#*rJgfME*U 
*^W ; >V50n g/ml MtrijfWt (K 2 HP 
0 4 7 g. KH 2 P0 4 2 g, (NH 4 ) 2 S0 4 1 
g, MgS0 4 • 7H 2 O 0. 1 g , Jf/Uzx—X 2 0 
g% n^->y20mg, f7^1mg&^16g 

[0065] z<Dmj&±<D£if&z%m\c±vmftmm 

U -fy*^ KDNA«r*UU 

ffi^TSi^fci:^6, 7 , 7^iKpCRY3 0^$ 
8. 6kb(ODNA^i:Jll^ ±$£2. 4kb 
[2. Ikb ;7thtKD^i/|f>fyyDl/^^- 
-£Sr£tr»rJi\ 0. 3 k b ; t a c/d^- (pK 
K2 2 3-3&*) ] Sr^tPWffr) 0#ADNAWf^i« 

[0 0 6 6] ±|BO$0<H$i^nfc7 P 7^^ KDNA 

•77^AMJ-23 3 (FERM BP- 1 4 9 7) 
^7^^ KpBYSO 2&fc*tfc£l 00ml (D|ftg2Ai£ 

h/mncftScfcpicgyjDLT, $ e> ic 2 BHnfi&tttt 

_£JBJ88S (2 7 2mM Sucrose. 7 mM KH 
2 P0 0 ImM MgCl 2 ;pH7. 4) Ctftil 

ffiSKUSHL, 0. 7 5m 1 (Omfab. ffi&V'&bti 
fc^9^i KDNA&?*5 0/x l£fc«£U **ICT 
2 0»W»fiLfc. 9 Ktfc» 

fcjflWC, 2 500#/uK 2 5 n FDICR&U 
^€rWAn»*^IC2 0^ra»HLfco £££3ml<DgI 
EA**lc^L3 0t:icTl^fM*4IS, *fv-<v/y 
1 5 u g/m 1 (ftfeftA) <r«trttBA»3S«Jfel£|t 
IL3 0t-C2^3BIHl*iUfc« (UlLfc^tWV 

mmnmto3 (a) wee*©****! 

TfdO& 3 
[0 0 6 7] 
[^3] 

Kp CRY3 0- I R 



WffJtP**3 (k b) 



E c oR I 
Kp n I 
B amH I 



2 
1 
1 



8. 
1 1. 
1 1 . 



6, 

0 

0 



2. 4 
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S m a I 
Sac! 
Xh o I 



2 
2 
1 



6. 2, 
8. 4, 
11.0 



4. 
2. 



8 
6 



[0 0 6 8] ±.&Mimmz£*)ft&'5t'tbtiZyyx 

* K£pCRY3 0- I Rt^Lfc. Z<D-?7X^ K 
p C R Y 3 0 - 1 ROMfMSQBrjKifeSlfrB 3 [cfjk 
1\ KpCRY30 — I RlC&iOl&'Rfc 

tfcStlfc:/^'**^!) *A - 7 7^AMJ 2 3 3-1 
Rte. X**o<tf«*iTi l*3#<OI*««|R£ 

t : FE RM P-1350 9 £ LT*tt£tlT^5. 
[00 6 9] Hlfe0q5 



7y*x KpCRY3 0 - I R<D3c£& 
MCOAJCFJfel 0 0m 1 £5 0 0m 1 ^77^ = 1: 
»ttU 1 2 01C-C1 5»IHI«aS«yiLfct><0^ HIS 
«4-?»fc3K»Ej)H*yi/e/<^fy !7i» • 7 7^M 
J 2 3 3- I R&«MU 3 0t:iCT2 4»BBlg»«F* 
«rfTofc«, ISI«lCLTWKUfcA*»l OOmlSrS 
00mlSH^77^3i:^au 1 2 Ot^l 5#|8] 

lml^^»)50ce 1 1 soK^i: 
*6J:5^*MtU ffli:< 3 0t:fcT2 4BSWHMM&* 

W«r 15/ig/ml ©W^-CjfeADtfcAiffJftft 
t^*S*ilDWA#*«:fflv^TBmLfc¥«**lJ:--3fe*ft 

ATG GCT ATT GAA CTG CTT TAT GAT 

Met Ala He Glu Leu Leu Tyr Asp 

1 5 
CAG GGC CGT AAG GTT GCC ATC GTT 
Gin Gly Arg Lys Val Ala lie Val 
20 

CAC TCC CAG AAC CTC CGC GAT TCT 
His Ser Gin Asn Leu Arg Asp Ser 
35 40 
CGC GAG GGC TCC AAG TCC GCA GAG 
Arg Glu Gly Ser Lys Ser Ala Glu 

50 55 
GTC AAG ACC ACC GCT GAG GCT GCA 
Val Lys Thr Thr Ala Glu Ala Ala 
65 70 
CTG GCT CCA CAC ACC TCC CAG GCA 
Leu Ala Pro Asp Thr Ser Gin Ala 

85 

CCA AAC CTG AAC GCA GGC GAC GCA 
Pro Asn Leu Asn Ala Gly Asp Ala 
100 

ATT CAC TTC GAC CTG ATC AAG CCA 
He His Phe Asp Leu lie Lys Pro 
U5 120 



[0070] ~<Di&& x *i-*"<i/>mtf3*:xfmmQ 

[00 7 1 ] 

raw* : i 

W&W&Z : 1017 

rajos : m& 

EJlJ^S^ : Genooic DNA 



77/^ 



: MJ233 

«r»£*1"E* : peptide 
#&ftfi : 1-1017 

Lfc#*fc : E 
[0 0 7 2] 



GCT GAC 
Ala Asp 
10 

GGC TAC 
Gly Tyr 

25 
GGC GTT 
Gly Val 

AAG GCA 
Lys Ala 

GCT TGG 
Ala Trp 

GAA ATC 
Glu He 
90 

CTG CTG 
Leu Leu 
105 

GCT GAC 
Ala Asp 



GCT GAC 
Ala Asp 

GGC TCC 
Gly Ser 

GAG GTT 
Glu Val 

AAG GAA 
Lys Glu 
60 

GCT GAC 
Ala Asp 

75 
TTC ACC 
Phe Thr 

TTC GGC 
Phe Gly 

GAC ATC 
Asp He 



CTC TCC TTG ATC 
Leu Ser Leu He 
15 

CAG GGC CAC GCA 
Gin Gly His Ala 
30 

GTC ATT GGT CTG 
Val He Gly Leu 
45 

GCA GGC TTC GAA 
Ala Gly Phe Glu 



48 



96 



144 



192 



GTC ATC 
Val He 

AAC GAC 
Asn Asp 

CAC GGC 
His Gly 
110 
ATC GTT 
He Val 
125 



ATG CTC 240 
Met Leu 
80 

ATC GAG 288 
He Glu 
95 

CTG AAC 336 
Leu Asn 

GGC ATG 384 
Gly Met 
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CTT GCG CCA AAG GGC OCA GGC CAC 
Val Ala Pro Lys Gly Pro Gly His 

130 135 
GGC AAG GGT GTT CCT TGC CTC ATC 
Gly Lys Gly Val Pro Cys Leu He 
145 150 
ACC GCA CAG GCT CTG ACC CTG TCC 
Thr Ala Gin Ala Leu Thr Leu Ser 

165 

CGC GCA GGC GTT ATC CCA ACC ACC 
Arg Ala Gly Val lie Pro Thr Thr 
180 

CTC TTC GGC GAG CAG GCT GTT CTC 
Leu Phe Gly Glu Gin Ala Val Leu 
195 200 
AAG GTT GGC TTC GAG GTT CTC ACC 
Lys Val Gly Phe Glu Val Leu Thr 

210 215 
GCA TAC TTC GAG GTT CTT CAC GAG 
Ala Tyr Phe Glu Val Leu His Glu 
225 230 
TTC GAA GGT GGC ATC AGC AAC ATG 
Phe Glu Gly Gly He Ser Asn Met 

245 

GAG TTC GGT GGC TAC CTC TCC GGC 
Glu Phe Gly Gly Tyr Leu Ser Gly 
260 

AAG TCC CGC ATG AAG GAC ATC CTG. 

Lys Ser Arg Met Lys Asp He Leu 
275 280 
ACC AAG CGC CTC ATC GCA AAC GTT 
Thr Lys Arg Leu He Ala Asn Val 

290 295 
GGT CTT CGT GCT TCC TAC AAC AAC 
Gly Leu Arg Ala Ser Tyr Asn Asn 
305 310 
AAG CTC CGC GAC CTC ATG AGC TGG 
Lys Leu Arg Asp Leu Met Ser Trp 

325 

ACC GCT TAA 
Thr Ala 



TTG GTT 
Leu Val 

GCA GTC 
Ala Val 

TAC GCA 
Tyr Ala 
170 
TTC GAA 
Phe Glu 
185 

TGC GGT 
Cys Gly 

GAA GCT 
Glu Ala 

CTC AAG 
Leu Lys 

AAC TAC 
Asn Tyr 
250 
CCA CGC 
Pro Arg 
265 

ACC-GAt 
Thr Asp 

GAG AAC 
Glu Asn 

CAC CCA 
His Pro 

GTC AAG 
Val Lys 
330 



CGC CGT CAG 
Arg Arg Gin 

140 
GAC CAG GAC 
Asp Gin Asp 
155 

GCA GCA ATC 
Ala Ala He 

GCT GAG ACC 
Ala Glu Thr 

GGC ACC GAG 
Gly Thr Glu 
205 

GGC TAC GAG 
Gly Tyr Glu 

220 
CTC ATC GTT 
Leu He Val 
235 

TCT GTT TCT 
Ser Val Ser 

GTC ATC GAT 
Val He Asp 

ATC- CAG -GAC - 
He Gin Asp 
285 

GGC AAC ACC 
Gly Asn Thr 

300 
ATC GAG GAG 
He Glu Glu 
315 

GTT GAC GCT 
Val Asp Ala 



TTC GTT 
Phe Val 

CCA ACC 
Pro Thr 

GGT GGC 
Gly Gly 
175 
GTC ACC 
Val Thr 
190 

GAA CTG 
Glu Leu 

CCA GAG 
Pro Glu 

GAC CTC 
Asp Leu 

GAC ACC 
Asp Thr 
255 
GCA GAC 
Ala Asp 
270 

GGC. ACC 
Gly Thr 

GAG CTT 
Glu Leu 

ACC GGC 
Thr Gly 

CGC GCA 
Arg Ala 
335 



GAT 432 
Asp 

GGA 480 

Gly 

160 

GCA 528 
Ala 

GAC 576 
Asp 

GTC 624 
Val 

ATG 672 
Met 

ATG 720 

Met 

240 

GCT 768 
Ala 

ACC 816 
Thr 

TTC 864 
Phe 

GAG 912 
Glu 

GCT 960 

Ala 

320 

GAA 1008 
Glu 

1017 



[021 ^t$^2. lkb<0*»^DNA»r^ 
[12 31 XKmnzfy* x Kp CRY 3 0- I ROfflWi 
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imi] im2) 




(51) Int. CI. 5 «8»Jli»_ Jf *SS#_#_ F I . a***«Bf 

C12R 1:13) 
(C 1 2N 1/21 
C 1 2R 1:13) 
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